[Cytosol aspartate aminotransferase from the chicken heart: three-dimensional structure at 2.8 angstroms resolution and the characteristic conformation of various enzyme forms].
The spatial structure of cytosolic chicken aspartate aminotransferase (AAT) has been determined by X-ray crystallographic analysis at 2.8 A resolution. AAT consists of two chemically identical subunits. Each subunit can be subdivided into the large pyridoxal phosphate (PLP) binding domain and the small domain. The two active sites of AAT are situated in deep clefts at the subunit interface. The binding of PLP and 2-oxoglutarate is described. Conformations of the following enzyme forms have been compared by difference Fourier syntheses: the nonliganded PLP-form in phosphate and acetate buffers; the non-liganded pyridoxamine phosphate (PMP) form; complexes of the PLP-form with glutarate and 2-oxoglutarate. Lattice-induced dynamic asymmetry of the dimeric AAT molecules was revealed. In one subunit the small domain is mobile and shifted either toward the active site ("closed" conformation) or in the opposite direction ("open" conformation). The closed conformation is induced by the binding of dicarboxylate anions. In the second subunit the small domain is immobile and shifted toward the active site in all enzyme forms or complexes studied. In this subunit, there occurs a rotation of the PLP ring by approximately 20 degrees toward the substrate site. The rotation is observed when crystals are soaked in 0.6 saturated (NH4)2SO4 solution buffered with 0.3 M potassium phosphate, pH 7.5; it was explained by formation of an external aldimine between PLP and NH3. This aldimine is not formed in the presence of dicarboxylates or acetate. It was inferred that dicarboxylate or acetate anions stabilize the internal PLP-lysine aldimine and prevent its reaction with ammonia. Conversion of AAT from the PLP- to PMP-form is accompanied by rotation of the coenzyme ring by approximately 20 degrees; the rotation occurs in both subunits.